have increasingly focused on the use of physical activity-based interventions to target health behaviours. These interventions are motivated by global recognition that physical activity plays a prominent role in the maintenance of health and in the prevention and management of certain non-communicable diseases such as type 2 diabetes (1-3) and cardiovascular disease (4-6). Physical activity interventions are frequently community based and traditionally follow one of three recognised design approaches including informational, behavioural and social, or environmental and policy (7). Exercise Referral Schemes (ERSs) which have grown in popularity, represent a combined design approach and seek to increase physical activity of those not meeting recommended guidelines and who experience, or are at risk of developing chronic health conditions that are positively influenced by physical activity (8). In general, ERSs are well structured but costly, requiring a cohesive approach from a multidisciplinary team involved in the identification, referral, instruction and monitoring of inactive individuals. The development and implementation of ERSs throughout the UK is guided by best practice recommendations developed by the National Institute for Health and Care Excellence (9,10). However, as guidelines, these do not impose legal requirements and therefore design, structure and delivery of ERSs have the potential to vary substantially. A key recommendation made by NICE was that ERSs should only target sedentary or inactive individuals currently managing or at significant risk of developing specific health conditions. In addition, NICE recommended that interventions be tailored to the individual and that appropriate outcome data should be collected to more effectively assess ERSs (10).
Audits of the provision of ERSs within the UK have highlighted variations in design, implementation, structure and evaluation of services (11, 12) . Variation among ERSs presents a challenge when performing researching and limit the ability to draw general conclusions. In order to more accurately establish the potential impact of ERSs on those who access the services, research is required to conduct detailed evaluations of ERSs that strictly align to best practice guidance. Multiple systematic reviews have been conducted on key outcomes such as physical activity and health indicators including blood pressure, body mass, obesity measures, respiratory function and cholesterol levels (13-15). These reviews have concluded that evidence for the effectiveness of ERSs is inconsistent due primarily to large variation in ERS design and disparity in outcomes reported (16). Initially, research investigating ERSs tended to overlook important psychosocial parameters that could respond positively to physical activity (17). More recently, research has investigated a range of well-being outcomes, supporting the perspective that these measures may be more likely than physical outcomes to demonstrate change over short term ERS interventions (18). However, there is still limited research that corresponds with NICE guidelines to provide data across a broad range of outcomes (physical and psychosocial) to inform future practice.
UK wide comparisons of self-assessed general health have reported differences across the four home nations, including significantly higher incidences of conditions associated with cardiovascular disease (CVD) in adults within Scotland compared to England (19) and higher incidence of limiting long-term conditions reported for females in Scotland compared to England (19).
Additionally, the British Lung Foundation (BLF) have highlighted the high prevalence of COPD within the Scottish population, with mortality rates higher than those for the UK generally (20). Geographical comparisons of health profiles can assist with identifying nation specific requirements and inform requirement for action. Indeed, following the devolution of responsibility for public health and NHS services, the four nations within the UK acknowledged the differing health requirements within their populations by instigating changes to service provision (19, 21) . However, despite recognition of different health profiles and devolution of control over services across the four nations, there has been limited consideration that best practice may need to be adapted to ensure relevance and success within the individual context. The vast majority of ERSs studies that have been conducted in the UK are representative of England and Wales and not indicative of the Scottish or Northern Irish populations (16). Recent systematic reviews have also investigated barriers and facilitators to participation in ERSs (13,17) with findings being used to inform guidance provided by NICE to promote physical activity throughout the whole of the UK (17). Again, relevance of these reviews is questionable for Scotland where only 6% of studies included in the review were conducted with a Scottish population. NHS Health Scotland (2012) identified that the biggest challenge facing Scotland's health was the growing gap in health inequality, with the difference between the health status of the highest socioeconomic and lowest socioeconomic groups wider in Scotland than any other country in Europe. In addition it has been recognised that the whilst the rates of incidence of cardiovascular disease (CVD), pulmonary disease and stroke are all improving, they are not improving at the same rates as the rest of Europe. Alongside the concerns surrounding these chronic conditions there is growing concern for newer issues associated with the mental health of the younger population.
In summary, it is clear that there is a need for research evaluating ERSs that have been specifically designed in accordance with best practice guidelines, and to increase the representativeness of the available evidence base covering all of the four home nations. Therefore, the aim of this study was to quantify the effects of a Scottish based exercise referral scheme (ERS) that aligned to best practice guidelines on a range of health-related factors including those associated with prevalent medical conditions in Scotland.
Methods

Study Design:
A longitudinal, repeated measures study design was employed, with data collected at three time points including baseline (week zero), midway (week six) and completion (week twelve) of the intervention. Three points of assessment were included in order to tailor individual prescription of exercise and monitor responses. The primary objective of the study was to quantify the effects of the ERS on those that completed the full twelve weeks by conducting a per-protocol analysis. Information regarding gender, age, adherence rates and medical conditions of participants are provided for additional context (Table 1 ). All data were collected from participants referred to a single ERS developed in Stirling, Scotland, between April 2013 and October 2015. The ERS was continually reviewed to ensure it aligned with best practice and adhered to recommendations provided by NICE according to draft documents and the final guidelines published in 2014. Due to constraints on resources no control group was included, thereby presenting a limitation in the research design.
Participants and Scheme Design:
Of the 631 referrals made to the scheme for a range of health complaints which met the referral inclusion and exclusion criteria (Table 2 & Health Related Physical Fitness (HRPF) was assessed through clinical measures, including resting heart rate, blood pressure (systolic and diastolic), lung function measured through the ratio of forced expiratory volume over one (FEV1) and six (FEV6) seconds, peak oxygen uptake (V0 2 Peak) assessed during the 10 m incremental shuttle walk test (23), body mass and waist to hip ratio. Standard protocols were used throughout to minimise measurement error.
Functional Capacity was assessed using the five time sit to stand assessment, whilst the General Practitioners Physical Activity Questionnaire was used to assess physical activity participation (PA levels). In order to measure the participants' quality of life (QOL) the World Health Organization's QOL questionnaire was employed (WHOQOL), whilst the Profile of Moods State (POMS) was adopted to assess the total mood disturbance (TMD) for each participant as an insight to their mental wellbeing.
Statistical Analysis:
Growth curve analyses (GCA) were used to model each variable across the three time periods. Curves were fitted with the fixed effect of gender and up to a quadratic polynomial on all time terms. Sequentially, the null model, a linear time model, and a quadratic time model (each controlling for the effect of gender) were fitted. Improvements in model fit were evaluated using -2 times the change in log-likelihood and the asymptotic chi-squared distribution. GCA provided a more flexible approach in comparison to traditional ANOVA analyses, enabling data to be included from participants with missing values and thereby, more accurate parameter estimates to be obtained (24). To assess whether values were likely to be missing at random the mean values from the initial time point in any consecutive pair (baseline to midway, or midway to completion) were compared for participants that dropped out and those that continued. No significant differences in means were obtained for any of the time points across variables (p>0.05). Effect sizes (ES) were calculated to provide a dimensionless measure of change by comparing the difference in means from baseline to completion relative to the baseline standard deviation. All statistical analyses were conducted using the lme4 package (25) The greatest effects from participation in the ERS were obtained for the functional capacity sit to stand test. Large (ES=0.86) and moderate to large (ES=0.67) effect sizes were obtained for males and females, respectively. In addition, the improvements in sit to stand scores were found to be quadratic with the greatest reductions observed in the first six weeks between baseline and midtesting. Given the size of the effect statistics in comparison to other variables it is possible that improvement may be partially attributed to a learned effect due to non-inclusion of familiarisation sessions prior to baseline testing.
Small to moderate effect sizes were also obtained for psychosocial between intercept and slope random effects. Table 1   Table 2 In order to be eligible for the ALL programme the following inclusion criteria must be met. These criteria will be checked both by the referrer at the point of referral and by the ALL coordinator upon receipt of the referral form.
• Patients being referred must be 16 years old or older • Patients must be currently living a sedentary lifestyle and therefore failing to achieve the recommended levels of physical activity as specified in the 'Start Active, Stay Active' report. • Patients must not have achieved the previously mentioned national recommended levels of physical activity for at least the previous 6 months. • All individuals being referred to the scheme must be presenting with a condition that is classified as either low or medium risk by the inclusion criteria categories for the ALL programme. Table 3 All referral forms received by the ALL coordinator will be checked for eligibility against the specific exclusion criteria as outlined below:
• Patients in the high risk category outlined by ALL will not be eligible for referral to the scheme. Those who fall into this category should be advised to seek further medical assessment and be sign posted to alternative schemes suitable for their condition (such as Cardiac Rehabilitation Programmes) • Patients who are referred and are currently diagnosed with more than one condition will be subject to the risk stratification criteria and must be deemed safe to participate in the scheme • Any patient presenting for referral that has a current active membership or access subscription at any of the Active Stirling facilities, or has done so in the last 6 months, will not be eligible for the scheme • There are certain absolute contra-indications for participation in physical activity which if present will mean immediate exclusion from the ALL programme: -0.1 ± 0.9 n=76 1.15
